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Abstract: 
The continuing expansion of broadband wireless networks and the explosion of power and capacity of 
the next generation of cellular telephones make it evident that mobile telephones, a familiar tool for 
communications, have immense possibilities for teaching, learning, and research in work places as well as in 
educational institutions. This paper reviews the prospects and technological challenges of mobile-learning in 
Saudi Arabia (SA). An analysis of questionnaire survey findings has been presented to measure students' 
attitudes and perceptions towards the effectiveness of mobile learning. A total of 131 students from 
undergraduate level of a Saudi Arabian university participated in this study. More than 75% students show 
positive attitudes towards m-learning due to the flexibility of learning methods and timings, and improved 
communications among learners. 
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1. INTRODUCTION 
  The development of mobile technologies 
is rapidly increasing on a global scale. As a result, 
m-learning is gaining popularity in the domain of 
both learning and teaching. Though using portable 
devices to support teaching and learning is not a 
new concept in educational environment, but 
before implementation an investigation should be 
conducted to measure the readiness of students as 
well as teachers, and the overall learning 
environment. The primary objective of this 
research work is to measure students' attitudes and 
perceptions towards the effectiveness of mobile 
learning. A set of questions has been asked to 
investigate students' preferences for the efficiency 
of cellular phones as the effective method of 
learning. In addition, authors attempt to identify 
whether teachers' guidance through cellular phones 
can really show a positive impact on the 
respondents' performances. Students participated 
in a two-month long study where their 
performances in monthly quizzes have been 
monitored and analyzed. 
  The term m-learning or mobile learning 
refers to any sort of learning that happens when the 
learner is not at a fixed, predetermined location, or 
learning that happens when the learner takes  
 
 
advantage of the learning opportunities offered by 
mobile technologies such as mobile phones and 
hand-held computers to enhance the learning 
process. In other words, m-learning decreases 
limitation of learning location with the mobility of 
general portable devices [10]. 
 
The evolution in education and training at 
a distance can be characterized as a move from d-
learning (distance learning) to e-learning 
(electronic learning) to m-learning. With the 
successful development of Bluetooth, WAP 
(Wireless Application Protocol), GPRS (General 
Packet Radio System) and UMTS (Universal 
Mobile Telecommunications System), the 
technological structures for wireless telephony and 
wireless computing are now firmly in place. M-
learning involves delivery of digitized content to 
either wireless phones hooked into laptops or 
personal digital assistants (PDAs). The wireless 
technologies of the mobile revolution have seen 
the worldwide proliferation of wireless 
communication devices. M-learning can include 
anything from job aids and courseware 
downloaded on personal digital assistant to net-
based, instructor-facilitated training via laptop. It 
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allows users to access IT courseware modules via 
the palm operating system [9].  
Section 2 presents outcomes of some 
recent works on m-learning applications in 
different institutes. Section 3 points out major 
technological challenges for m-learning. 
Methodology of this research work is explained in 
section 4. Results and discussions are presented in 
section 5. Section 6 concludes the paper.  
 
2. LITERATURE REVIEW  
Recently a number of studies have been 
undertaken by researchers around the world to 
investigate the learners' perceptions towards m-
learning features, and the impact of applying 
different m-learning approaches on students over 
the traditional face to face lectures. Some of these 
papers suggest recommendations to overcome the 
inadequacies of m-learning techniques.  
 
A very recent paper reports on the results 
of a survey conducted at King Saud University, SA 
about the attitude and perception of the students to 
the use of mobile technology in education [1]. 
Author has also attempted to determine how this 
technology can be optimally used to improve 
student's retention at Bachelor programs at KSU 
and the results of this survey indicate that by 
enhancing mobile teaching/learning method it can 
be possible to improve the situation. 
 
Mileva et al. proposed performance-
centered method as an appropriate pedagogical 
solution for m-learning, which removes the 
disadvantageous combination of technical and 
educational challenges of m-learning [5]. The 
author argued that wireless m-learning 
performance support systems integrate mobile 
devices with the learning to help the student to 
perform a task by providing information, guidance, 
and learning experiences when and where they are 
needed. 
 
A general discussion regarding the 
problems of the incorporation of mobile learning 
into mainstream education and training was 
presented by Sangeeta et al [6]. This paper also 
identified few points about flexible teaching 
solutions which will enable access to information 
using different devices, and will support learning 
in a variety of situations. 
 
Another very interesting outcome of the 
project named 'EU Leonardo Project' was 
presented in [3]. This project was proposed to 
develop and trial m-learning courses for new 
mobile handsets (Sony Ericsson P910i smart 
phones). This trial has provided feedback on what 
aspects of the course worked (accessing course 
material, feedback, assessment modules, and 
graphics) and what aspects were not well received.  
 
A very similar project 'NKI Distance 
Education' proposed solutions for mobile learners 
to maximize the freedom to support online learners 
with student autonomy, flexibility and freedom to 
choose where and when to study [8]. Author 
claimed that the attitudes of all the participants of 
this study clearly mention that the main advantage 
of m-learning is the increased flexibility of online 
distance education. 
 
3. TECHNOLOGICAL 
CHALLENGES FOR M-
LEARNING 
 
M-Learning model can be implemented by 
mobile internet service or online access to the 
course via mobile telephone/devices. Figure 1 
shows five broad categories of technology that 
should be considered, namely transport, platform, 
delivery, media technologies, and development 
languages for the implementation of mobile 
learning [2]. 
 
 
Figure 1: Technical Components of M-Learning Environment. 
 
Among hundreds of favorable factors of 
this new learning environment, the followings can 
be treated as challenges.  
 
3.1 FACTORS RELATED TO DEVICES 
• Memory size: Memory size of mobile 
devices is crucial while downloading 
learning materials from designated websites.    
• Processing Power:  While responding to 
instructors/teachers, (e.g. participating 
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quizzes, video conferencing), processing 
speed of mobile devices plays a vital role. It 
is obvious that students having latest version 
of cell phones with enhanced processing 
speed and memory get more flexibility in m-
learning environment.  
• Battery life:  Shorter battery life of handheld 
devices can create negative stimuli among 
learners.  
• User interface:  Interfaces of mobile phones 
are reduced to the essentials. Only necessary 
functions are integrated. Smaller screen size 
and compact buttons/keys can discomfort 
learners.    
• Processing platform: Learners may use 
different devices with different processing 
platforms, moreover, learning materials 
could be in various file formats and not all 
formats are supported by the processing 
platforms of mobile devices.  
3.2 FACTORS RELATED TO M-
LEARNING IN KSA 
 
The wireless learning environment is 
definitely a challenge as the learners are 
introduced to a new learning arena and we have to 
consider the recent facts which points at the 
readiness before introducing this technique to the 
learners.  
  
3.2.1 Internet Usages in KSA: 
The number of internet users in KSA 
increased sharply in last decade which can be 
considered as the basic block for this new learning 
technique. Internet users in September 2010 are 
38.10% of the total population whereas in the year 
2000, only 0.09% user used this service [4].  
 
3.2.2 Adopting New Network Technologies:  
Before the year 2005 Saudi Telecom 
Company (STC) was the only mobile service 
provider in SA. Etisalat of the UAE (launched in 
March 2005 as named Mobily in KSA) and Zain of 
Kuwait (launched in August 2008) joined in SA 
mobile market introducing 3G mobile 
technologies. STC has started the 3G deployment 
process in the year 2008, promising more 
reliability, faster and better digital communication 
services which are essential for m-learning 
environment.  
 
Mobile subscribers have grown rapidly in 
the competitive market and penetration rates have 
now reached 175%. 3G subscribers now make up 
around 15% of the total. In SA Mobily is making 
an extensive push with mobile broadband, much 
more so than in Etisalat’s home market of the UAE 
where it has a monopoly of the fixed-line market.  
Mobily claimed to have over one million mobile 
broadband subscribers in early 2010.  
 
3.2.3 Adopting New Mobile Devices: 
According to Saudi Arabia Consumer 
Electronics Report Q4 2010, [7] mobile handset 
sales accounted for around 22% of Saudi Arabian 
consumer electronics spending in 2009. Saudi 
Arabia's handset sales are expected to grow at a 
CAGR of 7% to US$1.1bn by 2014, as mobile 
subscriber penetration reaches 214%. Sales will be 
dominated by the replacement market, with 
growing demand for Smartphone, PDAs and 3G 
handsets, as the proportion of 3G users will rise to 
just over 38% of the mobile subscriber base. These 
new tech devices provides more storage, higher 
processing speeds, longer battery life and most of 
them have user friendly interfaces with commonly 
used file formats support that can lead the learners 
in m-learning era with ease. 
4. METHODOLOGY 
A sample dataset was created using a 
questionnaire survey for two groups of 
undergraduate level students. One group consists 
of thirty one (31) female students (age 19-20 
years) and second group consists of one hundred 
(100) male students (age 20-22 years). 
The total study is divided into three 
sections. In section A, students were asked for 
general information regarding features and 
common uses of their cell phones including 
Internet connectivity etc. All questions have yes/no 
format from which students have to choose one. 
This section also puts a set of statements regarding 
their interests in m-learning features which 
students have to agree or disagree.  
 
Section B tries to bring out students' 
perception towards m-learning characteristics. To 
identify what they think about this learning 
process, they were asked to rank some statements, 
categorized into advantageous or disadvantageous 
for m-learning, according to their preferences.   
 
Section C investigates a small scale study. 
Authors monitored the performance of the students 
204 
for two months and tried to identify the effects of 
m-learning applications on students’ quiz 
performances.  
 
5. RESULTS AND DISCUSSIONS  
 
5.1 SECTION A 
All students who participated in this study 
own cellular phones, which indicates that mobile 
technologies are truly becoming more ubiquitous 
and more accessible to a large number of 
university students in recent years. Among them 
43% students have 3G (third generation) and rest 
have 2G (second generation) phones. Figure 2 
shows different facilities supported by student’s 
cell phone. 
 
Figure 2: Student’s Cell Phone Facilities 
 
Figure 3 shows that students are 
accustomed with typical cell phone uses. 100% 
respondents are familiar with communicating 
using short messages, 57% students use Bluetooth 
to transfer files from cell phones to PC. 32% 
students do Internet browsing, similar number of 
students receive e-mails in their phones (33%) and 
download/send digital files from Internet or to 
others (28%) using their mobile phones. A small 
number of students are also using cell phones to 
communicate in social network (24%) and read 
online news (11%).  
 
 
 
Figure 3: Preferred Uses of Cell Phones by Students. 
 
Table 1 summarizes general interests for 
majority of the students towards m-learning in 
forms of agreement and disagreement. Most 
students are agreeing on facts that both the 
university (87%) and students (82%) are not fully 
ready for m-learning at this moment but they want 
teachers to implement a blended learning 
atmosphere where m-learning will be integrated 
with conventional classroom teaching (83%). Most 
of them (85%) do not know how to use cell phone 
features for m-learning. 75% think conventional 
learning is better than the new method. 67% expect 
increased expenditure on phone bills and 63% 
show interest in upgrading their phone sets if 
university really implements m-learning. 83% 
students claimed that they know how to use 
features available in their cell phones. However, a 
large number of students (75%) actually have no 
idea what m-learning means and how it can 
facilitate their education. 
 
Table 1: Students Interests Towards M-Learning 
Students Agree That (%) 
I think my university is not ready for mobile 
learning using hand phone facility. 
87 
I need to learn how to use my hand phone for 
mobile learning. 
85 
I would like my lecturer to integrate mobile 
learning in my class in addition to face-to-face 
meetings in the class. 
83 
I am not ready for mobile learning if the 
university implements it now. 
82 
I prefer conventional learning than mobile 
learning. 
75 
I am afraid I will spend more money on my hand 
phone bill because of mobile learning. 
67 
I will upgrade my hand phone if mobile learning 
is going to be implemented in my course. 
63 
Students Disagree That (%) 
I don’t know how to use 3G facility in my hand 
phone. 
83 
I know what mobile learning is all about. 75 
Mobile learning will make my life difficult. 63 
Mobile learning will save my learning time. 58 
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5.2 SECTION B 
This section summarizes students' 
perception towards various m-learning 
characteristics. Table 2 shows two sets of 
statements prepared for the survey, the first set 
includes eight (8) positive features for m-learning 
method and the second set contains six (6) points 
those can be considered as disadvantageous to the 
same. Students were asked to rank these points 
based on their personal preferences, i.e. the most 
preferred point will be marked with 1, then 2 and 
so on.  
 
Table 2: Sets of Statements Used in the Questionnaire. 
No. Statements 
First Set: M-learning can be an effective method of 
learning for the following, 
A It provides immediate access to learning 
materials. 
B It provides new opportunities of learning. 
C It provides more flexibility, can be used any 
where any time. 
D It provides improved communication between 
teachers and students. 
E It provides quicker method for getting feedback. 
F It is less expensive and available. 
G It provides more robust and personalized 
outcomes. 
H It can be used for various special features like 
pod casting. 
Second Set: M-learning can have Disadvantages due 
to the following, 
I Unavailability of m-learning supported cell 
phone. 
J Expenses involved in m-learning 
K Poor networking in city/area. 
L Poor adoption with the use of cell phone due to 
the differences of mobile OS. 
M Language incompatibility of cell phones. 
N Poor adoption with visibility due to smaller 
screen. 
 
Table 3 and 4 show the percentage of 
students identified m-learning features as 
advantageous (A, B, .., H) or disadvantageous (I, 
J,.., N) according to their preferences. 29% 
students opted flexibility (C) and better 
communication facility (D) jointly as the best 
features of this learning method. Flexibility gives 
liberty of learning irrespective of any fixed time or 
place whereas improved communication between 
teachers and students gives the opportunity to have 
better understanding of the teaching materials. 
Students also chose new opportunities of learning 
methods (B) as their second choice (31% 
students), use of other features like pod-casting 
(H) as their fourth choice (35% students) and 
immediate access to learning materials (A) and 
personalized outcomes (G) as their fifth choice 
(21% students). Also a good number of 
respondents do not think that m-learning 
compatible mobile devices are very much 
available or they will cost remarkably less 
compared to other devices such as PDAs, iPODs 
and laptops, hence make them their least preferred 
choices. 
 
Table 3: The Percentage of Students Supporting Effectiveness 
of M-Learning (all fractional values have been rounded). 
First Set 
Preference No. Statement No. % of Stud 
1 C, D 29 
2 B 31 
3 C 21 
4 H 35 
5 A, G 21 
6 E 25 
7 F 25 
8 F 38 
 
Similarly they pointed out the unfavorable/ 
inconvenient features of m-learning method (Table 
4).  54% students identified lack of clear visibility 
due to smaller screen of cell phones (N) as the 
most important drawback of mobile devices. Poor 
adoption with the use of cell phone due to the 
differences of mobile OS (L) is the second choice 
for 38% students. 29% students selected high cost 
involved in using cell phones in m-learning (J) and 
unavailability of m-learning supported cell phones 
(I) as their third choice. However respondents do 
not feel that the language incompatibility (Arabic 
to English) of the learning materials (M) and the 
present state of network in the city (K) will be any 
big issue for adopting m-learning methods.   
 
Table 4: The Percentage of Students Identifying the 
Inconveniences of M-Learning (all fractional values have 
been rounded). 
Second Set 
Preference No. Statement No. % of Stud 
1 N 54 
2 L 38 
3 I, J 29 
4 K 38 
5 J 42 
6 M 33 
 
5.3 SECTION C 
The last phase of this study tries to 
identify the effects of m-learning applications 
(getting regular feedback and having frequent 
communication with teachers and co-learners) on 
the performance of the students. 
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Authors compared results of two monthly 
quizzes taken by the same set of students. The first 
quiz (Q1) was conducted after giving regular 
classroom lectures, tutorials and reviews. Before 
attending the second quiz (Q2), students received 
some assistance from teachers, such as receiving 
text messages for, 
1. Daily/weekly study tips 
2. Reminders and alerts for 
i. Assignment deadline 
ii. Quiz/exam dates 
iii. Tutorials / review dates 
3. Immediate feedback regarding students 
questions 
4. URLs of selected websites strictly related 
to study materials for further study 
 
The comparison of the average scores of 
all students in both quizzes is presented in Table 5. 
In all aspects the trend of improvement is clearly 
visible. Examinees involved in this study also 
firmly acclaim the role of teachers' assistance for 
their progress.     
 
Table 5: Comparisons of Average Quiz Scores. 
Types 
of 
Answers 
Avg 
Scores 
(Q1) 
Avg 
Scores 
(Q2) 
Avg 
Improve 
Ment 
Short answers 
(Marks 30) 
 
23 
 
25 
 
2 
Answers 
requiring 
explanation  
(Marks 40) 
 
 
31 
 
 
37 
 
 
6 
Open ended 
answers 
requiring up to 
date information 
(Marks 30) 
 
 
 
18 
 
 
 
23 
 
 
 
5 
Overall 
improvement 
(Marks 100) 
 
72 
 
85 
 
13 
  
6. CONCLUSIONS  
This paper reviews the prospects and 
technological challenges of m-learning in SA as 
well as tries to measure the students' attitudes and 
perceptions towards the effectiveness of m-
learning. Saudi Arabia has already adopted the 
new technology which could be considered as the 
backbone of m-learning. Statistics showed earlier 
in this paper about the network conditions and new 
technology supported devices affirms the 
implementation of m-learning in the country.  
Our study shows that the student’s attitude 
to this new learning environment is welcoming. 
They like the flexibility of this approach, 
capability to access learning materials immediately 
and its improved method of communication 
between teachers and co-learners. However, a 
large number of students still have no idea what m-
learning means and how it can facilitate their 
education, but at the same time they are interested 
to experience the blended learning method where 
m-learning can be assimilated with class lectures. 
So there are lots more challenges still to overcome 
like give proper training to the students so they can 
have a sense of security in the new learning 
environment and take full advantage of it.  
 
 
REFERENCES: 
[1] Al-Fahad Fahad, N., "Students' Attitudes and 
Perceptions Towards the Effectiveness of 
Mobile Learning in King Saud University, 
Saudi Arabia", The Turkish Online Journal of 
Educational Technology – TOJET, ISSN: 
1303-6521 volume 8 Issue 2 Article 10, 2009. 
 
[2] Attewell Jill, “From Research and 
Development to Mobile Learning: Tools for 
Education and Training Providers and their 
Learners”, 2005, Retrieved from 
http://www.mlearn.org.za/CD/papers/Attewell.
pdf. 
 
[3] Ericsson. Student Evaluation of the “WCDMA 
RAN Overview” course – Ericsson sub-project 
of the EU Leonardo Project “Mobile Learning: 
The Next Generation of Learning”, 2005, 
Retrieved June 2010 from 
www.learning.ericsson.net/mlearning2/files/.../
ericsson_m_learning_report.doc. 
 
[4] Internet World Stats. Internet Usage and 
Marketing Report, Saudi Arabia, 2010, 
Retrieved April 2011 from 
http://www.internetworldstats.com/me/sa.htm. 
 
[5] Mediano Catalina M., Mileva N., Stoyanov S., 
Riopérez N., "Performance Support Systems 
(PSS) Methodology for Mobile Learning (M-
Learning)", Research, Reflections and 
Innovations in Integrating ICT in Education, 
2009. 
 
[6] Paliwal Sangeeta and Sharma K.K., "Future 
Trend of Education – Mobile Learning 
Problems and Prospects", International 
Conference on Academic Libraries (ICAL-
2009), India, 2009. 
 
207 
[7] ReportLinker; 2010, Saudi Arabia Consumer 
Electronics Report Q4 2009 Retrieved March 
2011 from 
[http://www.reportlinker.com/p0149670/Saudi
-Arabia-Consumer-Electronics-Report-Q4-
2009.pdf] 
 
[8] Rekkedal Torstein, “The Tutor in Distance 
Education” – Phase 1 of the NKI sub-project 
of the EU Leonardo Project “From E-Learning 
to M-Learning”, Conference on M-learning: 
The Cutting edge, 2002. 
 
[9] Sharma Sushil K. and Kitchens Fred L., "Web 
Services Architecture for M-Learning", The 
Electronic Journal of E-Learning, Volume – 2, 
Issue – 1, 2004. 
 
[10] Wikipedia, Retrieved December 2010 from 
[http://en.wikipedia.org/wiki/MLearning]. 
 
208 
